Abstract: This paper intends to introduce a novel model for query-topic relevance assessment from assessor and cognitive point of view in the sense
experience or the intuitive knowledge of the used topics. Furthermore, despite the closeness between the relationship between relevance assessment and relevance feed-back concept, this work distinguishes between these terms, in sense that goal of relevance assessment is to provide a reference of relevance for measuring performance of an Information Retrieval, which might be integrated within an CogInfo-Communication process, while relevance-feedback is focused toward improving the precision by evaluating and reformation and expansion user's feedback (User-Satisfaction model of Relevance).
The process of creating a traditional relevance corpus in TREC for instance, seems to be not visible from a cognitive point of view specially in the case of considering multiple assessments for different documents. The overall intuitive vocabulary of the assessors and even the inspected document vocabulary are not visible in the process of assessment. TREC relevance assessment relies strongly on the pooling principle and a batch processing evaluation. The assessors are responsible for formulating and at the same time for the relevance assessment, whereas their overall multidimensional intuitive background of the investigated topics is not considered in the assessment process. Topic and document terms possibly with cognitive phonetic spell errors, polysemous terms or informal content [7] , [9] confuse the inter-cognitive process of assessment. Some assessors might consider, due to a possible cognitive load, irrelevant or marginally relevant documents as relevant and even highly relevant. Such kind of miss-communication in the process of relevance assessment can be considered as a kind of misinterpretation and a disturbing factor for creating a representative relevance data. Topic terms and their intuitive associative network, documents vocabulary and even humanmachine interaction might affect this process. In this context, considering the overall intuitive or the cognitive vocabulary generated by different assessors provide us with a valuable re-usable source for topic reformulation and assessment. This paper will stress therefore on capturing this aspect when creating a relevance data. This implies the attempt to formalize the overall intuitive vocabulary of multiple assessors involved in a relevance assessment experiment, representing multidimensional assessor's views of an assessment.
Furthermore, TREC evaluation methodology is predominantly based on the binary logic of relevance, i.e. dichotomous judgment such as relevant or not-relevant judgment. Despite the overall relative stability of TREC based retrieval performance [20] , there are still some critics coming from the lack of practicality; i.e. the utility dimension, and the potential meaning and usefulness of a retrieved document to the user in context of measuring the performance. This issue might be supported in connection with the increasing demand of finding highly relevant documents expressed in terms of degrees of document relevance. For example, binary assessments allow the assessor to classify marginally relevant and highly and even very highly relevant document to the same relevance class. However, in the meantime there are several TREC web tracks utilizing points-based relevance scale (not-relevant, relevant, highly relevant) [10] , [11] . Assessor-Centric Query-Topic Relevance Model -132 -In the view of this presentation, relevance assessment should be assessor-based, requiring some dynamic cycle of refinement and ratification under considering appropriate preprocessing steps to simplify a possible inter-cognitive communication. In this context, this approach is differentiating between variant types or levels of relevance depending on the depth of refinement. The depth of refinement relies dominantly on three major aspects: relevance assessment, assessor feedback and agreement; whereas the grades of agreement should be considered at each level of assessment. And finally, the overall "Vocabulary of Relevance" created during the relevance assessment should also be captured and formalized as reference for any further refinement. The last aspect represents a core constituent of the proposed model; as the resulted "Vocabulary of Relevance" might make Data of relevance more visible and reusable for IR-Systems evaluation.
In the proposed approach, datasets of relevance are represented as "Associative Vocabularies" depending on depth of the captured assessor's initial vocabulary before and after each assessment feedback. At each level of assessment, the priming principal can be utilized to capture the intuitive assessor's vocabulary for each query-topic, whereas after an assessment the assessors are invited to create new query for each already assessed document. The resulted queries are then subject to an overall multi-valued assessor agreement to estimate the consistency between a group of judges, and to use as measure for relevance.
In the approach, the process of relevance assessment can be regarded as cognitive process of establishing a relevance relationship between query-topic latent words and documents associative networks; see Figure 1 . Adopting this approach requires developing an assessor-oriented interactive assessment system considering some kind of an inter-cognitive communication, assessor's relevance feedback and judgment-agreement. For implementing such a system, the priming principle has been utilized for creating initial intuitive term or word-associative network of investigated queries-topics. These associative networks can act as an initial human-based "Query Associative Vocabulary". For generating a useful human-machine document-topic related vocabulary, the priming principle can also be utilized for establishing document-topic relationship by requesting assessors reading some documents and describing their topics in their words. This intuitivemachine influenced Vocabulary, contains implicitly a useful relevance assessment, which might be used in query formulation and further assessment [7] . These associative document-topic relationships can act as an initial human-documentassociative vocabulary.
Finally, assessors are requested to assess the relevance in the traditional way, however under consideration a non-binary; i.e. non-dichotomous judgment and an agreement of the multiple judgments. Furthermore, software engineering aspects such as reusability, flexibility and others should also be considered in creating targeted Relevance Vocabulary [6] .
-133 -For testing the resulted system an Arabic Corpus 1 has been considered containing 110 Query-Topics and 3300 documents extracted from the ClueWeb [8] .
Related Work
As mentioned earlier, most work concerning creating relevance corpora relies dominantly on TREC tracks. The traditional process of creating relevance corpora in TREC has not been significantly changed. It is based on the pooling principle to ensure the retrieved collection of documents is comprehensive as possible and batch processing evaluation. However, in context of using many-valued logic for relevance assessment, there are in the meantime, some papers reporting on the increasing demand for considering multiple-point assessment. [16] reassessed TREC documents pools on 38 Topics to build a sub-corpus of highly relevant documents based on the four-point scale. He found 39% agreement with the TREC relevance assessment.
In connection to the meaning of the Human-Machine Interaction and user-based evaluation in establishing a relevance assessment, there is also related work. Turpin and Scholar [19] stressed on the weak co-relationship between user performances against precision-based measures of Informational Retrieval. In this context, a precision-based user task measured by the time needed to identify a relevant document and a recall-based task measured by the number of finding relevant documents within a determined period of time. They observed 45% agreement with TREC relevance. [2] Found even 65% agreements with the official TREC judgments in an Interactive IR experiment.
Furthermore, in context of measuring the consistency of the agreement among relevance judges, there is some similarity between this approach and research presented in [14] and [22] . However, missing judge's assessments were considered. Moreover, this approach has tried to deviate from the traditional kappa agreement notion, as our approach is heavily considering non-binary judges assessment, besides the critics on this approach [17] .
In context of Arabic script-based corpus evaluation [1] , most studies rely strongly on the TREC 2001/2002 cross-language retrievals track [4] . In this track, based on collaborative work of different teams, 5909 documents over 50 topics were found to be relevant with 118 relevant documents per topic after considering total of 41 runs on an Arabic Corpus of 383,872 documents [5] . The topics were originally prepared in English and then translated into Arabic. Unlike the proposed approach, the traditional TREC Approach for relevance assessment was binary -134 -(Yes/No). However, there is some recent research concerned with optimizing retrieval of informal content of Arabic (such as Dialect or non-lexical terms) [15] .
The remaining parts of the paper will be focused on modeling Vocabularies of Relevance; particularly on introducing the concept "Query Associative Vocabulary of Relevance" and "Assessors Agreement on Relevance". 
Modeling Vocabulary of Relevance
A traditional test collection consists usually of:
• Set of Topics
• A Set of Related Documents.
• Relevance judgments correlating query-topics to certain documents.
However, the proposed approach will elaborate on the interrelationship between these sets from a cognitive point of view focusing on the role of the assessors for establishing relevance relationship between queries related documents. Therefore, this approach can be regarded as assessor-based and cognitively oriented. Furthermore, it aims at making a relevance assessment visible and consistent among the assessors by capturing instances of assessor's vocabularies at different levels of depth and refinement. As an assessor has to assess the relevance of a query-topic in context of a text-document based on its words, his backgroundvocabulary plays a decisive role in establishing a relevance relationship between a topic and a text-document. In this presentation, the dimension "intuitive" and/or "associative" vocabulary will be used in context of Productive 2 and Receptive Vocabularies 3 . Furthermore, this presentation will differentiate between two major concepts:
 Query Associative Vocabulary of Relevance (QAV)
 Query Datasets of Relevance (Q-Rel-Set)
A Query Associative Vocabulary of Relevance can be viewed as associative wordnetworks reflecting assessors intuitive and document associative background knowledge, while Query Relevance Datasets represent the results of the process of establishing a relevance relationship between queries and related documents. In this context, a query-topic is not considered only through its terms, but rather more through an Associative Word-Network 4 capturing a query-topic intuitive and document associative network. Furthermore, the process of Relevance assessment is considered as an abstract process of establishing a relevance relationship between a Query Associative Relevance Vocabulary; i.e. query associative wordnetworks and documents associative networks, see Figure 1 .
To formalize these aspects, some preliminary definitions will be introduced. 
Preliminary Notation

Query Associative Vocabulary of Relevance
A Query Associative Vocabulary can be viewed as an Associative QueryNetwork, which might be used in an assessment process. Capturing such associative Vocabulary is difficult to determine. However, this approach proposes proceeding from an initial instance for such Vocabulary, which might be augmented and refined by multiple feedbacks within an agreement strategy. In this presentation, an initial Query-Network is considered in view of the assessors from the flowing points of view: The associative vocabularies in (a) and (b) represent possible instances of Assessors Productive Query Vocabulary in context of intuitive and descriptive abilities of the assessor, while Associative Document Vocabulary in (c), represents a document associative network, which might be estimated by classical n-gram analysis. However, the focus of this presentation will be on modeling of Assessors Associative Vocabulary of Query. In this presentation the assessor's feedback in (a) and (b) will be considered as
Query Associative Vocabulary (QAV).
It is clear that an assessor; when establishing a relevance relationship between a query and a document can't consider all aspects of associative relationships. He/ She might express this kind of uncertainty by estimating the relevance relationship relying on many-valued or descriptive and declarative relevance assessments. On the other hand, as capturing the whole types of associative networks; i.e. associative vocabularies of a topic and document is also not possible, this approach attempts to formalize these under the relativity of these aspects for all assessors. This view can be implemented through multiple inter-cognitive communications, before and after having more relevance details at different sessions of communication. This view implies for example, to estimate the Assessor Intuitive Vocabulary by capturing the priming-effects of all involved assessors. Furthermore, topic associative vocabulary can be estimated based on the agreement among all assessors and their feedback in the form of creating of reformulating the initial query relying on more details after exploring the related document and even its meta-data. Each captured associative word-network should be subject of selection and agreement of involved assessors. QAV is proposed to be estimated over assessor's productive vocabulary, on the following levels of observations and refinements:  Productive Effect Level; i.e. when reading or seeing or hearing a querytopic independent of a document. This dimension of relevance is concerned with representing the basic contextual relevance of query as an instance of the associative network for a query. Instances of a query associative network can be generated by considering query associated word delivered by assessors before starting an assessment process. In other words, it aims at capturing the priming-effect of a topic for all assessors. For Example, relying on certain J assessors, the query Cells has produced on the initial run of the experiment the following intuitive Effect: In the following these ideas will be formalized.
Definition 1 (Query Associative Vocabulary of Relevance, QAV)
Q be a query-topic of some type. 
represents all assessments of the all assessors for the query q associated documents such that 12 , ,..., 
Model Architecture
As mentioned above, relevance assessment should be focused on the assessor. And, it requires some cycle of refinement and ratification under considering suitable preprocessing steps to simplify the assessment communications. This approach differentiates furthermore between variant types or dimensions of relevance depending on the depth of refinement. The depth of refinement relies dominantly on three major aspects relevance assessment, assessor feedback and agreement. In addition, intuitive, descriptive and many-valued or multiple relevance assessments were proposed at each level of assessment. The overall vocabulary of Relevance created during the relevance assessment should also be captured and formalized as reference for any further refinement. This last aspect represents a core constituent of the proposed model; as the resulted vocabulary of Relevance might make data sets of relevance more visible for IR-Systems relying on it by evaluation.
Based on the above motivations and definitions, this presentation proposes the following Architecture, which has been implemented 6 and utilized in creating an initial dataset of relevance. The Architecture has two major components, see Figure 2 :
 Relevance Engine. Based on user interactive assessments capturing the overall intuitive word-network of different query types, query descriptive and many-valued Relevance assessments, the Relevance Engine prepares data networks to creating Relevance Vocabularies.
 Vocabulary Engine. Data-Networks will be converted to initial Relevance Datasets to be subject to further assessors-based refinement satisfying some stable grade of overall agreement of consistency. At this step, Query Intuitive, Associative and Document Associative Vocabularies will be created.
Grades of Agreement and Disagreement
Relevance datasets consist of collections of relevance relationships organized according to some specific topics or queries to certain related documents. The grade of relevance of some query for some certain documents is captured through assessment registered by multiple judges. As mentioned earlier, human judgment might be subject to different factors, which might affect the outcome of relevance datasets such as judge background, document type, judgment conditions and type of the query.
The focus of attention of this presentation was till now on modeling a "Query Associative Vocabulary of Relevance", to stress on the value of intuitive and descriptive relevance and non-binary assessment. However, the essence of creating a stable dataset of Relevance needs to be elaborated in more details. This aspect is of importance as different Relevance datasets might be created under different judgment conditions. Assessment environment and motivation might affect the results, so that a stable relevance assessment needs to consider global consensus of agreement among judgments.
In the following the basic ideas for considering agreements among multiple judgments will be introduced.
Relying on the above-mentioned issues, this approach adopted the concept of the grade of Agreement from [13] .
-143 - For Example, the agreement among judges involved in assessing the one term query-topic Cells in context of the document d=ar0001-27-3 in Equation 3 data:
However, the agreement on this query for of all related Documents D :
In general topics with low, medium or high agreements should be evaluated in their context, when applying them to measure a system performance. However, the agreement with low agreements values might be subject of reformulation relying on the QAV; i.e. Query created Associative Vocabulary of Relevance, which is created by gathering the intuitive and document related associative vocabularies of the query. See Table 1 the first topic; Cells as an example in the Appendix.
-145 - In the initial run, the grade of agreement depending on the type of the query was ranging from 0.442 to 0.933 on a document agreement level, and from 0.547 to 0.827 on the multiple documents level, provided us with a facility to select a relevance dataset with good agreement in one run. The standard deviation of the assessment depending on the type of considered query indicates a tiny variance, see Figure 3 . These results represent stable and useful information for an initial data-source to act as seed for further refinement steps.
However, following some selection criteria such as selecting the queries with high score of agreement would be useful in practical issues in measuring the performance of an IR-System. In this context, it is worthwhile to mention that is it likely to improve all results by considering the other features of Query Associative Vocabulary Dataset at each cycle of refinement; i.e. initial intuitive, descriptive and document associative vocabulary.
Overview and Conclusion
This paper intended to introduce a novel model for query-topic relevance, from assessor and cognitive point of view, in the sense that relevance is a multidimensional cognitive and dynamic conception.
The focus of attention was focused on modeling the concept "Query Associative Vocabulary of Relevance", to stress the value of integrating intuitive, descriptive, multi-valued assessment, and grade of agreement in the process of creating relevance Data. Based on a prototype implementation of this model, a stable query Relevance Dataset was created. Furthermore, as this model differentiates between different types of topic relevance, it provides a facility of enhancing the quality and augmenting the relevance Data by reevaluating dynamically the resulted Query Associative Vocabulary of Relevance at each cycle of refinement.
Furthermore, categorizing Relevance datasets according to different grades of agreement is important as Relevance Data might give better overview of the performance of considered IR as an inter-cognitive system and the comparison of different Relevance assessment methods in context of consistency and performance is becoming easier.
As human judgments are difficult, time consuming and expensive to obtain; it is important to extract as much advantage from human judgments as possible, and therefore it is planned to increase the machine learning features of this model by enhancing the semi-automatic analysis and query generation aspects of resulted vectors of relevance at each cycle relevance.
In spite of importance of relevance in designing and evaluating Information Retrieval Systems as possible inter-cognitive systems, a consensus on definition is still debatable. However, considering relevance as a multidimensional cognitive and dynamic conception provides researcher with a research track to evaluate the performance of an interactive and inter-cognitive process in terms of the multidimensionality and cognitive aspects of relevance.
